Random Amplified Polymorphic DNA (RAPD) is a method of producing a genetic fingerprint of a particular species without its prior genetic information. Relationship between species may be determined by comparing their unique fingerprint information. B. thuringiensis was isolated from soil samples of Khumbu base camp of Everest region, Nepal. Crystal protein (delta endotoxin) producing strains (46 from Phereche and 40 from Sagarmatha national park) were tested against a series of 100 decamer RAPD primers (codes 201-300, obtained from University of British Columbia) by RAPD PCR. Primer 284 was found the best among the tested primers and the reaction condition for PCR was optimized with a PCR buffer containing 10mM Tris HCl, 50 mM KCl, 3 mM MgCl 2 with pH 8. Higher polymorphic fragments were found in the range between 700-900 bp. Next to it, the range of 400-700 and 1200-1600 bp were, too, highly polymorphic among the isolates. The discriminatory capacity (D) of the RAPD-PCR was found to be 0.9901. The isolates of cold tolerant B. thuringiensis from high altitude regions were found rich in genomic polymorphism.
Introduction
Use of chemical pesticides has led to the emergence and spread of resistance in agricultural pests and vectors of human diseases and to the environmental degradation. The very properties that made these chemicals useful-long residual action and toxicity to a wide spectrum of organisms-have brought about serious problems. An urgent need has thus emerged for environment friendly pesticides to reduce contamination and the likelihood of insect resistance (Ben-Dov et al. 1997) .
The soil bacterium Bacillus thuringiensis Berliner fulfills the requisites of a microbiological control agent against agricultural pests and vectors of diseases that lead to its widespread commercial application. It is a grampositive, aerobic, endospore-forming saprophyte. All known subspecies of B. thuringiensis produce large quantities of insecticidal crystal proteins (Cry proteins) which are segregated in parasporal bodies (also known as ä-endotoxins). The genes coding for Cry proteins normally occur on large plasmids and direct the synthesis of a family of related Cry proteins classified as Cry1-28 and Cyt1-2 groups according to their degree of amino acid homology. Cry proteins have been used as biopesticide sprays on a significant scale for more than 30 years, and their safety has been demonstrated. The main target pest of B. thuringiensis include various lepidopterous (butterflies and moths), dipterous (flies and mosquitoes), and coleopterous (Beetles) species. Some strains have also been found to kill nematodes (Schenpf et al. 1998) . Conventional B. thuringiensis preparations such as those registered in Germany and found worldwide are mostly derived from the highly potent strain B. thuringiensis var. kurstaki HD1, which was isolated in the sixties ( Dulmage 1970) . Williams et al. (1990) used varieties of morphological and physiological characteristics to assign different bacterial strains into defined taxonomical clusters. However, most of the taxonomic methods are very time consuming and sometimes give ambiguous results. Genomic fingerprinting assays using RAPD have already been shown to be useful for differentiation of bacterial strains. This method is based on the amplification of distinct DNA sequences under low stringency conditions during annealing using an oligonucleotide of arbitrary sequence. The primer is not directed at any specific sequences within the template, making previous knowledge of the genome nonessential. The efficacy of the amplification procedure is primarily dependent on sufficient sequence similarity at the 3' end of the oligonucleotide to allow adequate priming. The resulting pattern of amplification products of varying size can subsequently be used as a genetic fingerprinting of the organisms (Mehling et al. 1995) and can also be used to genetically link to a trait of interest for individual and pedigree identification, pathogenic diagnostics, and trait improvement in genetics and breeding programmes. Morphological , biochemical characterization and identification, isozyme analysis, restriction fragment length polymorphism (RFLP), minisatellites, microsatellites , randomly amplified polymorphic DNAs (RAPD) and fluorescence in situ hybridization (FISH) have been so far used to analyse genetic similarity and diversity for breeding research of animal/plant/microbes (Yoon & Kim 2001) . In this study RAPD-PCR has been used for genetic and molecular studies as it is a simple and rapid method for determining genetic diversity and similarity in various organisms.
Materials and Methods

Bacterial isolates
B. thuringiensis were isolated by acetate selection method from the soil samples collected from Khumbu base camp of Everest region. The isolates were identified by standard microbiological techniques including colonial, morphological and biochemical characteristics according to Bergey's manual of systematic bacteriology (Claus & Berkeley 1986 ).
Preparation of template DNA
Templates were prepared from 16 to 18hr cultures in Luria-Bertani medium as described by Ben-dov et al. (1997) . Aliquots of 3 to 4.5 ml were harvested by centrifugation and washed once in TES (10 mM TrisHCl of pH 8.0, 1 mM EDTA, 100 mM NaCl), and the pellets were resuspended in 100 ml of lysis buffer (25% sucrose, 25 mM Tris-HCl [pH 8.0], 10 mM EDTA, 4 mg of lysozyme per ml). The cell suspension was incubated for 1 hr at 37°C. Further, DNA extraction was performed as described by Sambrook et al. (1989) . Extracted DNAs were quantitated by spectrofluorometer and diluted up to 20ng DNA/ul in order to feed on the PCR reaction mixture.
RAPD reaction
One hundred RAPD primers (10-mers) of arbitrary sequence obtained from University of British Columbia, Canada, were screened for the ability to produce discriminatory polymorphisms. RAPD-PCR mixture was set up that contained 20-50 ng of genomic DNA, 40 pmol of primer, 1 U of Taq polymerase (Bangalore GENEI. RAPD products were separated by agarose gel electrophoresis (1 %) with 1X TAE buffer for 2 hrs. Molecular size standards (l DNA HindIII digest and f X 174 phage DNA type II digest) were also included in each gel, photographed by the Fototdyne camera using polaroid film (Porplan 667). The RAPD fingerprints were analyzed visually and the molecular size of each band migrated was calculated by plotting standard curve (log of molecular weight vs distance travelled) of the standard DNA ladders. 
Results
Ninety
2006)
Identification of discriminatory primer(s) for RAPD analysis
Nine primers (Table 1) with GC content -50-80%, were found to amplify genomic DNA fragments with reproducible polymorphisms suitable for strain differentiation of the B. thuringiensis isolates (Fig 1) . Primer 284 with GC content 70% was found to produce more polymorphic bands than other primers and was used to obtain RAPD profiles of some selected B. thuringiensis isolates (Fig 2 and 3) . 
Calculation of discriminatory index value (D)
Of 86 isolates typed, 72 different polymorphics were found. The discriminatory index value (D) was calculated using the formula:
The D value was found to be 0.9901.
Discussion
All the soil samples in this study were collected from high altitude mountain area -Khumbu base camp of Everest region, Nepal expecting mainly cold tolerating strains of B. thuringiensis. The genome of each B. thuringiensis is unique and is basic to all DNA analysis aimed at identification (Belkum et al. 1994) . Based on this assumption RAPD-PCR was optimized to study genetic diversity of the B. thuringiensis isolates from Khumbu region of Nepal. As RAPD-PCR has higher discrimination power than any other conventional techniques (Lechner et al.1998 , Daffonchio et al. 1999 , Robert & Crawford 2000 , Brousseau et al. 1993 , PuentiRedondo et al. 1999 and opens a new horizon with reproducible data, it is considered as a doorway for any genetic analysis to perform. RAPD assay resulted in a clear separation of the psychrotolerant B. cereus strains (Lechner et al. 1998) .
A series of 100 decamer primers from codes 201 to 300 (obtained from UBC) were tested for RAPD-PCR. It has been shown that the optimal length of primers used in RAPD analysis is approximately eight nucleotides. Primers longer than 10 nucleotides have less discriminating power, which again is strongly dependant on the annealing temperature (Belkum 1994) . Nine primers, with GC% of 50-80, were found to amplify the target sequences with reproducible polymorphism to differentiate the B. thuringiensis strains. The primers with high GC content (70-80%) were found to produce more polymorphisms compared to those of low GC content (50-60%). PCR products are visualized by ethidium bromide staining (0.2-0.5 ìg/ml of gel) of electrophoretically separated DNA in agarose gel. Fingerprints are recorded as banding patterns and comparisons made by visual inspections using standard scales. Standard molecular markers (l DNA Hind III digest and f X 174 phage DNA type II digest) were used. Each primer amplified polymorphisms ranged from two to ten over a range of 300 bp to 3 kbps. The bands were found reproducible for different independent DNA preparations from respective B. thuringiensis strains.
Each primer yielded RAPD patterns that were unique to strains of the B. thuringiensis isolates to be differentiated subsequently. Primer 284 from the series was selected best to type the B. thuringiensis isolates for polymorphic study. Of the total amplified products, maximum number of the product size ranged from 300 bp to 2 kb; with highest number of 50 bands within 700 to 800 bp, followed by 46 bands within 800 to 900 bp, 34 bands within 600 to 700 bp and 32 bands within 1200 to 1300 bp. Similar band patterns suggest that the strains are closely related to each other within each group. However, the data must be interpretative with caution since PCR bands of similar size do not necessarily mean that the molecules are identical in sequence (Brousseau et al.1993) . As the strains were isolated from high altitude mountain region of the country, the maximum amplified genomes may represent cold tolerant genes common to all or the crystal endotoxin producing genes. However, for the best knowledge, such study for cold tolerance was not found yet and the data were not compared to any reference but predicted to contain common or consensus bands (or may be sequences) for cold tolerance so as to adopt the organisms in a given ecological niche. Vogel et al. (1999) tested the usefulness of genomic typing methods viz. RAPD analysis and ribotyping with conventional serotyping for three collections of well defined clinical E. coli isolates and found that RAPD had the highest discriminatory capacity. In order to determine the index of discrimination (Hunter 1990 , Hunter & Gaston 1998 , all the 86(N) crystal producing B. thuringiensis strains were classified into 71(s) types with two sets of five similar band patterns (n 14 and n 37 ), one set of two similar band pattern (n 45 ) and 68 sets of a single band pattern (n 1 -n 13 , n 15 -n 36 , n 38 -n 44 , and n 46 -n 71 ). Altogether six B. thuringiensis isolates were not found to contain amplifying region in their genome using 284 primers and were classified in the 72nd type as n 72 .
The RAPD-PCR, used to categorize the B. thuringiensis strains isolated from Khumbu region of Nepal, was found to discriminate the organisms with 99.01% confidence (D = 0.9901). The level of confidence satisfied the conclusion made by Vogel et al. (1999) to define RAPD analysis had the highest discriminatory capacity for typing E. coli isolates. Similarly, while working for RAPDtyping of Pseudomonas aeruginosa from cystic fibrosis Nepal Journal of Science and Technology 10 (2009) 97-103 patients, Mahenthiralingam et al. (1996) stated that, in general, despite alteration in the expression of mucoid exopolysaccharide, bacterial motility, and acquisition of a serum-sensitive phenotype, the RAPD fingerprints of sequential isolates remain stable, suggesting that these changes result from phenotypic adaptation of the primary colonizing isolates. With these findings, the polymorphisms set by RAPD to quantify the diversity of B. thuringiensis strain isolates from Khumbu region of Nepal can be confidently defined as rich one.
